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IIUUTlUft or nl IftUlOl 
~ IllLI SPIll~ qU.DJAa~LIS. 
VlSTIII 1101 e oulTY. UT .. 
Iy 
'yro. ~. "oe ••• io~ert L. Do.l0 
Ceo10lY •• ppod 10 1980 vlth the ••• 1.tonco of Lohl F. Rlatz. 
.Dd .tudODt. 10 tho Brilho. Youal Ualy.r.lty 
au ••• r •• 01017 field cour •• 
OPll-PlLI IIPOlT 81- 1%13 
1981 
till. report 1e prel1a1ury ODd baa aot 
...... ld1 t ed or rerl_d for coaforaity 
witb U.S . Geoloaical SUnay otaadardo. 
IIISC1IPTlC* or !lAP unH 
.t...--. f ....... ad l1..-oh de,." lta of .. ad .ad tr.ftl . 
l .... luda. collurtal dobrlo .ad uluo froa IIIl1ta Tf. TT. •• aad 
Tlooo. Iortbftn.Dd .... t of lIaodov 'priDi. iD tho aoat .... oDtral 
part of tile .p or ... tho uait coaolat. 10 part of • h1Ih-le .. l 
er .. loaal ro . .. · "t of oldor faa or pad1M"t dopoo1t1 c0Ql1otiDi 
chiefly of dobr1e froa IIIl1t Tra with oparoo bouldero froe 
unit Tf. Tb1c:b>0 .. r.D1" froa 0 to aora tbaa 40 • 
Yf USALT LAVA n.ovs (IfIOCEIIE)-Darlt-lray. locally fto1..w.ar a"d 
.. "doloida! 10 .. flova with opar .. phooocryou of OlirlDO. 
BOGldon 10 IIIl1t qoc oort_at of llaad .... SpriDi. poaalbly 
dari .. d froa fl ..... that oaca capped Stoaaboot IIounto1u. alao 
ha .. phouocry.ta of aualto aad plo11ocloao .ad c1oea1y raleablo 
flov rock. of potoao1c b .. alt ill tho .out_at coruer o.f tho 
rrilco quadro",lo to tha aorth ... t whlch ha .. yielded _le-
rock r;-Ar aa" of about 13 • • y. (Abbott oad otharo. 1981). 
Thlck ......... t of 1I0rth Trou::" . . pri", alo", the .outh _rain of 
tho .p area 10 10 • 
Td IIlCIT! or SPAIIlSB (ZOIC! SPUltC (lIlOCDE)-V.r1aaatad pale-red. 
br ....... troy to purple •• tra",ly porphyritic dacito with 
praa1aan~ phaaocry.ta of unidla. and ploaioclo." ra",l", up to 
3 ca . cr .... Dd lI1 .. or ~lar phoaocryota of quartz. blotite. 
horubload •• aad OUIH. In • alcrocryatalllno f.101c atriz. 
hohobly • 10 .. fl--.olcoalc do. coapl.,. tbat 10 aoro tban 
2S0 • thlck 
Tra 1IIt0LI'n or STUIIIOU lIOO1IUII (KIOCIU)-Pala-ar'''' red-b......... aM 
1& .. Ddar f.lalc 1&n flo... . .... 11It .... l"-Xtrv.h ..... lu1l1c 
d_. witb locall,. autobracci. tad -rat ... aM 'litropbyric 
baM.. Ma .. ln to .uoIII1,. fl .... 1&,..red. locall,. .pbarulitlc; 
9UI' ..... Utbopby ••• c .... talo npor-pba •• cry.tal. of q ... rt" ..... 
topaz. S .... roc:U .r. 'lirtuall, .pbyric lNt .... t .ra 
porpbyritic witb .. ....,h .. 30 perc.ot pbaoocry.ta 3 _ or 1 ... 
10 cU ... ter of .-.ok.,. q" .. r-ta, aaolcliue, lodlc pla,locla •• , an4 
rara biotita. Loul1,. laelwl ... _ of unit Tt ... peci.U,. 10 
b,.drotb.r.all, alt .. ed ......... t lob LarD,. ,.aIta ...... outh 
of TJpbold SpriDI. n .. r tb. c.at .. af th. _p ..... n. 
rb,.alita body oa the .... t ald. of IIU.oD Caa,.oa ia •• c •• 6 .ad 
31 11 11Itarprat.d to ba •• ballow latrvo1oa .. p1&c.d alo", • 
_jor f.ult &0" •• althouah tb •• It ..... th. 'liov that It 10 .a 
utrvaloa praclati'" clapo.ltioo of th. tuff of a,..a Sprl", (Tr) 
UDDOt ba ruled out. S ... ral r;-Ar d.Un.!.I1IUol1l oa •• aidio •• 
(R. R. M.burt. writtan ca.un., 1981) IDdluta aa ... of .bO'lt 
12 a.,.. 1Iu1_ tblckna .. af ladi'lidual flova 10 locall, .. 
litU ... 30 a, vb ..... thair "'''lIta thickn .... t Staub ... t 
M"""taio 10 .bout 500 • 
2 
1IIt0LI'flC turn AIfD Ul.ATZD CLAS'ltC DEPOSITS 1llIDlVlDEII (KIOCZlI!)-. 
hatero ..... "" •• aquaoCl af .... rall,. poorl,. arpoead 
"alea1l1cla.Uc ..... alltor apicla.tic da_lta ... oci.ud witb 
.rvpUoo of tba rbJOUta of 5taaaboat "-taio (12 a . ,..) aDd 
rbyoUt .• lIDi:. 1a tba fOrMtiolt of It.vn \I.· ~h (22-20 a.,.). 10 
wid .. praad io tb •• outbarD Vab Vab "-t&1 ... aorth ... t of _p 
ar •• (ae. Abbott ..... otban, 1981). T.a to palrtra ..... brovo or 
piDlr.. _akl,. wlded .. b-fl ......... aloor air-fall tlltf 11 ..,.t 
c .... a ..... occur ... 1&,..r •• fIV c at~tan to • few .. t.n 
thlck cootaiai", .. ....,b II 30 perClat puaic. laplll1; .pene 
phtDOCryltl 1 ••• than 3 _ acroe. 01 qurt&, falupar. biot1te; 
• .... nri.bl. q ... aUU .. 01 clark-colored litb1c fr .... ota fr_ 
unit. Tn. Tcb. Tl, and Tal. Loe&ll,., ... t lIbit. CUff, 
aaaular litbic fra, .. ota •• lar .... 1 a .cr ......... c __ iD, 
.. aucb •• ball of tb. rock wra clart".d .aUral,. fr_ 
unit Tn. probabl,. iDdiutl", diala:.,r.tioo of • aearby 
"oluDic d_. n ... ruffe r.pr ... ot aploahal,. .rvpted 
_terial fr~ May local .. nt. tbat later wr. loure .. of 
'liee",,' la". fl...... Ooit iDc1ud ... par •• crudal,. .tratlf1ed 
bad. of tao, coer .... oclaton., locall,. with cobbl •• of IIDlt 
Till, ,. .... bacia of red. poorl,. .otted 'Daular "lu1l1c dabrio of 
•• Dd ta cobbl •• b.. Loe&l1,. .1llc1f1ad "" 0 fora ... lat.ot 
..... of vbit. to taa j .. perold. Coa-..Ill, 100-200 a thick, 
lNt loeall,. ..,. ba ... ra 
3 
Tn 
Tlf 
1BT01.ITl or TrPII01D SPaIlIe (IfIOCIIIE)-A .tr ..... ly porpbyrit1e lan 
n .... or _l1bly •• Ul .b .... t 50 • tb1a vithin ,,,,It Tt. 
, ... ooc:ry.u of I&Il1dl,.. .Dd plalloel.a •• r.na1na up to 2 01 
.eroe. eo ... tltut •• l .... t half of the roa; ..... hId.par 
ery.tala ha". raa of eballt,. plelloel.a ... urroundina lla •• ,. 
.... 1di .... eor... Span. n.ll p ... ooc:ryou of borublaDd. ODd 
blotlU are .. ....,h II 0 -tlu..ur ln di_tar. Th. unlt 10 
l1-tlar to the rhyoUt. of PiDit "",olle ._.d iD the TacoDi 
.Dd Oba.notion "",011 quadranal .. to tho north ... t of tho .. p 
ar .. (kit and 1taJ.tb. 1979) 
URDSLlDI AIID FLIIVUL DUOSlTS (1fI0C!lIZ)-P1D1t to rad-br""" 
...no11tboloate .Dd b.uro11cbololle braeei ... Dd _ .. br.eel .. 
that • parenti,. fotMd by aluaplna aDd nun_I traooport of 
debr1l fr .. oldar roa unit. lDto foult-.:ontroU.d b .. l00 at 
the ..... tb .Dd of the 1I1b10 Spr1na foult .000. In tho .. 111 ar .. 
of '''PO.ur. In •• e. 13 tho unit fo .... hl11110pe rubble 
<i.ri".d fr .. Wlit. Tl. Teb. Tho. oDd Tt ; cla.t. r.na. frc. .. Dd 
.10. to .hatured aDd pen .. l .. 1,. .11ekan.11d.d olaba t.n. of 
_t.n 1...... lle..mar •• thb WIlt cona1ou .... tl,. of 
_o11tbolollc brecciaa dartnd fr .. unit Tcb; cillu rani' up 
to .... tal _t.n 10 di_tar. Loeal aaDCIaton .. aDd 
eo"ll ..... Uc .. dn ..... contain cla.t. derl.,ad .. 101,. fr .. unlt 
Tho. Th. roduo _ra c_o1,. aff.ctad by walt h ... tit1c 
altar.tlon .Dd 1111clUeation. ThlclaoH ... ,. be .... eh .. 
.... ral _drad _Un 
4 
BOIJIILIlIDI AIIDISID (1fI0CIII! AND Ol.lCOCln)-Loeall,. .,.o1eular 
1nt .... d.1Ite-.:.--1tion la.,. n .... that .re Ira,. to blaelt 
whera frllb aDd red brwo ""ar. alterad. ..o.t .... ntiy 
porpbyriUe vitb 25 parc.Dt phloocry.U cooa1lUna aidy of 
oeieular borubland. oDd .onad plallocla ••• oDd l ... ar _U 
'uaiu ond bype rlthane arah. . Matrix 1. a hlty alar ... t. of 
hldeper aDd lla.o. Unit ra.na" up to 2S0 • in thian ... 
1lA.P1C n.ov KlKUI or TIll POIllATION or .LAW WASH (IfIOC!lIZ)--Ha •• l .,. 
to IUlbtl,. .,.o1eular porpbyrttic lan n .... that _athor rad 
brwo vit'" U ..... na band.; phanocryoto of _bar to ""iU 
plqlocl ..... .ueh •• 1 01 10", .Dd ... Uar .ullt. aDd 
bypenthan. co_. 10 perCint or 1 ... of thl roclt .nd U. 1n • 
blaa alcrocry.talU11I to ala • .,. utrix. I.oeall,.. e011l1lu of 
.. aItly porpbyrltic 1 • .,. n .... vlth alcroph.nocry.to of ounn •• 
plaaiocl ..... Dd opan .... U plet •• of pbloaop1U 111 .n 
.phanitlc _trix. S1.tlar le •• flovo of tr.chy.nd •• it. occur 
1n .bout the __ .treUaroph1c po.ition in tbe Wob Wah 
Kountaioa ... t oDd nortb of up .r.o. ""ar •• vbol ... roclt l-Ar 
.a. of 23.:1:*1.0 •• ,.. (Abbott .ed oth.n. 1981) h .. ba.n 
dotor.tnad. A local lan n .... cont.ini", phaDOerylt. of 
biotite .Dd borubl.ed. in addition to plea1oel.a ••• Dd pyro"""". 
'''PO •• d .b .... t I.S .11.0 (2 u) north ... t of Span1lh Coora. 
Spri", in ..... tlw .. t part of _p .rea 11 ineIuded in the unit. 
.. 11 • wll-aortad aro.n .. ndeton. nur lob Lllo), ,.aIt •. 
Thic.ItD ... 11 .t l ... t 100 • In Tr.ll Draw in .outb-e.ntral part 
of _p ar •• 
Tcb 
Tl 
Tl 
IAllEU TUn lmIRr. or T1II COIlDOl. CAllYOII POJllATIOII (KIOCIlII)-Gr.y, 
buff, plait, .nd lu • ...sar, finaly welded .. b-fl .... tuff 
coata1ll1,. .bout 10 percaat phenocry.to of plalloc1& .. , 
.. Didla •• nd blotlt •• nd locally coa.plcuowo Uaht-colored 
collap .... 1 p.alc. 1&pUU. Tb. "-Ar al. 10 .bout 22 •• y. (Pl.ck 
.nd oth .. , U7S). TblckAu. r.a ... froe 20 to 120 • 
LlACII CAllYOII POIKArIOil (KIOCIlII)-Ga ... rally poorly npo.ed, weakly 
welded, wry cryatal poor rhyolltic .. b-fl .... tuff. White 
p.alc. 1&p11U .nd .pe ... danar color.d 11thlc fnpeato .. a 
.. t la • red _trlx of ... lded •• h. Tblc:1r.aa .. raa,u froe 0 to 
.bout 120 • 
lSOM POIKArIOil (OLlCOC!II!)-led-brow to purpla, cry. tal-poor •• b-
fl .... tuffa • ...s la .. flova th.t _thar to aaall plat ... Dd 
popcorn-11ke IN.. Ph.aocry.to paarallly CODatltute 1 ... thaa 
15 perc.at of the roc:lr. .lDd laelud. plallocla .. vlth aiaor, auc:h 
_lIar pyrouaaa aDd rrTl oxid... Tuff .... ~IIY .nd 
daDa.ly weld.d vlth lateDaaly coapacted .nd locally .lon •• t.d 
p.alc. fr.pento. AI. 10 .bout 25 a.y. (n.c:Ir. aDd oth ... , 
1975). Tblckaa •• r ...... froe .. 11ttl ... 10 • 10 the 
aort ..... t corner of the _p .r .. to po .. lbly .. n than 800 a 
juat aorth of lI.aro Llu l/ub "" ...... rt.ry of la". flova aad 
.. HI .... tuff UIIito witb 11tholoat ... lal1&r to the laoa are 
.lIpoaed 
6 
TIll 
Tr 
LUIID TUn 1mIIlr. or T1II IIIIDLIS ~ POIKArlOli (OLlGOCDli)-lad-
brow .. dar.taly to lot.DAaly welded .. b-fl ... tuff vlth .bout 
10 percaat qua~&, 25 perc.at plalloc1& •• , a1MI 10 pere.at 
blotit •• Dd l .... r hotDbl.Dd.. 'latt.aed, l1aht-colored pua1e • 
1.p1111 .r. proatDaat 1a .. at outcrop. but _11 Uth1e 
fraa_au are pr ... at oaly locally. Blotlte froe thia unH 
ylalda • "-Ar aa. of .bout 28 a.y. (B. R. H.hnart, vrlt t .a 
c ..... a., 1981). Tb.lc:1r.a ... 10 UIIcatt.lo bacaua. of nt.Dal .. 
.nd probably UlldeUtCtad faultl", but _y ba .. ar .. t •• 750 a; 
tht. thiekD ... 10 baU."ed to raflact .ec:ua11&tioa in • d •• p 
... t batftaa the aoor-buried .outha •• t topolr.hie vall of the 
ladl.a raak ealdar. (Iut .Dd otb ... , 1979), .nd tbar .. "rlaat 
doea of tba calder. that aOll upo.a. \!Diu Tnb .nd Tawl la the 
aort_.t pert of tha _p ar .. 
TU" or. II .... SPUIIC (OLlGOCDli)-V.rl ... ud Ulht-aray to 1& .. Dd.r 
ery.tal-poor .. h-flOll tufh. Phaaocry.U of pl.atocla.a .ad 
alaor blotlt. 1 ... thaa 2 _ .eroe. cODatltuta 20 pere.at or 
1 ... of tha rock. Dark-colorod f1&tua.d p:dOlc. lap1111 ... 
locally eODapi"""". . Aab-fl ... tulfe _y ba .. thic:lr. .. 500 • 
alo", tha aorth araia of the ap .re. but probably tbla 
.outbeard 
Tmrl LUIIlC DnlACAl.DlIA IIlItT or 1U IWI IWI SPU..:S nJrr NDlRI or TIlE 
III!DIZS UIICI rollfATlOI (OLlGOCllll)-t11ptl)' to i"ua.oel), 
dtn.d, cryetal-ricll, final)' ... lded. ael>-fl ... tuff . 
P1>eaoc:.,..u of pl.,iocla ••• IId l ... n bo .... bl.ode .IId biotite 
ar •• 1 aach .. 4 _ Icroel. Pbenoc:ry.ta of quart& ar • 
..... rall)' 1 ... thaa 1 _ .od co ... tit .. t. 001)' • f. perc ... t of 
tha rock. '-1c. lap1111 .n rare, but Uthic fra ... "u of 
darlt-colored ... lc:aoic roelta . Dd .pa ... qaartdt. coa.otitut ••• 
asch •• 20 peruot of the roc:lt. 10 the oort ... u .... part of 
tha .p .r .. the uait 11 .Uptl)' alured prop)'l1tic.U)' to • 
... i ... ,ray, ar"o, .IId br""" roc:lt. ElIwhn., ov1", to. 
b)'drotb • ..t .ctiYit)' 10 1U0c.0. ti_, tb. rock 11 iot.o .. l)' 
arlill1 .. d, .ad 11 purpl., or...,. br""", .Dd vh1u. RUI 7213 
io .. c. 2 00 tb ..... t .id. of the .p ar .. 11 eappacl b)' • 
In.ad.r-br,,,,,, fl __ 1I)'ared la ... fl .... vith 10 pareaot 
phaooc.,..u of c:hal.lty pla.iocla ... od alt.red .tic uOIr.lI. 
10 tb •• outh ... u .... part of thl up .r .. the lIDit .. pe ... to be 
le .. tbao • buodrad .t ... thick, ",,"r ... to tba oorthwet 
vithio tba ar .. of thl r .... r'.ot d ... of tbe IIIM.o halt 
caldar. the uait, locall)' iac:ludJ.", .... of lIDit Tab. 11 
..... ral IwDdred .tar. tbick (Craat .IId 'lit, 1979) 
a 
T. 
T •• 
llITUCALIlOA IOcca IIlItT or 1U VAR VAIl SPUMeS TUrr I11III11 
(OLIGOCllll)-'oorl)' ._~d h.tno .......... br.cciae fo.-d b)' 
c •• 1", of the ..... ubl. walla of tb. Iod1aa r •• k eald.ra d,-d", 
iU .pllod1c co11.p... Cla.u •• ....,b •• 0.5 • io dl_tar .re 
froa ua1U Tln,l .ad T ... well .. froa .tr.t1Ir.pblc:a11)' 
uadh1d.d .oleanlc ua1U of iot • .-dit. c""P0. l tioo. In the 
oortb .... co .... ar of •• c. 36, T • . 31 T •• I. 18 II •• J1II1 ••••• ad 
otbar d •• p CNlul r""k t)'pl' are .1Dc:lud.d 10 tb. br.cci. 
ESCALAIfT! DESEn fOlJIATlOR (OLlGOCllll)-Salldnoo •• welded •• h-nov 
t .. ff, aad porpb),ritic and .. itic la.... llber • .....uYid.d io the 
.o .. th ......... part of thl up .r •• the .. olt iacl .. d .. : (1) • 
weU-aort.d but poorl), bedd.d lrelll-br""" .andato ... ; (2) plok 
to la .. lldar, final)' weld.d .. h-nov tuff with .bo .. t 20 parc.ot 
plall""I .... od bioti .. ph.noc.,..t •• coa.opicuou. lithic 
fr .... otl •• IId flltt .... d .... ico 1.pl111; .IId (3) • red. lray to 
Ir .. o-black plali""la'e-pb)'rtc la •• nov 
And.lit .... be.......c: ... y. red-br""" ... thlri",. 1 .... r.U)' OOft-
•• a1cular la ... fl"". vitb phlo"".,..tI of P)'louo. aad 
pl'lioc:l ••• 10 • fiOlI), Ir.oular utrt". tIlic:koa ... bout 100 • 
Tuff -.bar of "-rad ... SPrtoc-Ulbt-ara)' to tlO, finl)' ... !d.d, 
.. b-U .... tuff witb oo1y • trac. of fald.par .Dd quarU 
pbanoc), .. tI tbat .n lao. tbao 1 _ 10 d1_tar . Soull ,rHO 
cblp. of .pballitic .oleallic r""k .r. coaaoo. Unit 1oc:lud •• 
purple quarUo •••• IId.too •• od cooll ... rat.. Loc.ll)' ...... b 
.. 400 • thlck 
, 
T.p 
Ups 
Pq 
8.WToora PlAIt POIKATIOII (OJ.ICOCDl)~r.y to pale-laft"r, 
...... r.te1y to waltly ... id..! ub-Uow tuff. PbaDOC:ry.t •• ra •• 
....,b u S _ la 41_ter .ad ore chiefly quarts (20 pare.at) 
.ad l ... or plaaiocla ••• 001 blotite. laa ... froe 0 to oftr 
200 • tblck 
VOLeAIIIC 1IOClS, OlnllVIDED (IIIOCEn AIID/OI OLlGOCEIIl:)-
Bydrotb .... Uy dter.d roclta ot ""care.la .treUer.pMc 
ldeatiry alo", tlla I1bla Spri", f.ult sooe 
IUCCIA or PAJ.IOZOIC 10ClS (CUtACEOOST}-lr.ccl.t.d .ad .UiclU.d 
urbooate rocka. Ia -or outcrop. the br.cd. baa baeo ""olly 
allic1Ued to fora juperoid thet baa Uparl.DCad ••• coad 
eplaode of br.cel.UoD. The .old. baew ... cl .. te or. pertly 
f111.d witb quarts cry.tal.. The Urat br.cclatioD _. lUely 
•• aoel.tad witb labdut. tb .... ni'" bafor. depoalUoa of 
Savtootb 'uk 'oraaUoD (T.p), pooalbly durla, tb ••• _ .plaod. 
of .tt ..... tioa faulti", dOCUMDt.d 10 or ... to tba Dorth 
(BlDtu, 1978; ... t .ad Riau., 1980) 
QUAKrZITZ '(PUKIAII)-T.D to li,bt-r..!-browo, flae-araloH quaruit. 
thet foraa both 1..!11 .ad .... bble-coYlr.d elope.. Tblcko ... 
uocarta1a but probably .bout ISO. 
IOIft'1 ClISTO J.lI!!STOIII (IIISSIS5IPPlAll)~.y, tbiD-bHd..! liMa tODe 
tad doloal t. CODta.lal", tbla bado of black ch.rt, .ad fo •• U. 
of b r .chiopodo, ..... 01. cor.la, criooid OIalcl •• , .ad bryO.OID 
fraa_Dt.. Thla .... it he. baeD do.crlbad 10 .0 or .. 70 Ita to 
the aut of _p ar .. OIIr lt11ford by W.lab (1973). 10 tMckoaa. 
of oo1y 60 • 11 Gpo.ed iD _p ar .. 
10 
Dcp 
51 
Oal 
Oe 
COIUCTTZ POIKATIOll (OPPU AII1l IIIDOLI 1JEV0IILUI}-Iot.rbHdod 
.. a.d.too •• dolc.1te. and a1Dor l1.8altone. the Meatooa 1. taD 
.ad foraa ladl1 al..,.., 11 tMD badded, Uoe to _di ... eraload, 
.ad c ...... ad _tIy of .ubrouad..! quaru eraia.. Doloa1te 11 
don &ray to black, tMn to tblck baddod, tioe to coar •• 
eraiD..!, locally ch.rty, .001 cODtaloa .troeatoporold 
.tructur... The fault..! .. ctlOD 1 •• t l ... t 200 • tbick 
CIYST4J. 'ASS DOLOKITE II!III!I or SOJ.TAII J.DlESTOIIl: (OPPEl DlVOIIlAlI)-
Pln..-,raln..!, li,bt-aray to t.D doloalta. IDC.-pl.t ... ction 
of """artain total tblckoa •• 
UU;1'OII1I DOLOIIITZ (5IJ.OlIAII)-Floe- to _dl ..... 'raioad lad,e- .ad 
cliff-foral", doloalt. that 11 .......... t br.cclat..! .ad llaht 
,ray la l ..... r half of ..alt .ad U,bt-,ny with donor eray 
lntorbado la upper half. Irr.au1ar1y .lIap" _ .... of cbort 
.ra .pen.. Oalt .ppe.ra to ba about SOC • thick 
Pl.! SPlIIIGS DOt.OIIlTZ (OPPEl OlDOVlClAlI)-lrecc1.ted, _di.-,raioed 
browo-aray doloalte . Mora poorly apoeed than the .... rl11'" 
J.ekatoiln Doloalte. Opper port 11 .oaewIIat foe.1Uforout eod 
cbarty. OD.it 10 .bout ISO. thick 
IOUU QIJ.UruTZ (IIIDDLI OlDOVlCUII)-Tbick bado o.f tao to Upt-
,r.y, ,""1...- to fln..-,raioad ortboquartdte thet weatbara 
or.",e browo to vllita. Coaaonly poclr:-warltad by weatbarl", • . D<I 
.td ... d by llaoDit.. "CUOD 11 fold.d .ad b.ecclat" .ad 10 
.. tlated to ba .bout 30 • tblck 
11 
OIl 
Ok 
Of 
Ob 
oeo 
0ID091CUII IOCItS UlIIIVIDll>-llleludu 111 d •• e.JIdi", order. Middl. 
Ordoneia" Cryatal Pult OolOlllta. WatiOIl lalleb Quart.dt. •• 
~a POr.aUOII. la ..... b Sbala. Jub La-.to ..... ad Lowr 
OrcIonciaa lleb Wab La-.ton. . TIl ... ""itl are tblck aad ... 11 
dafiaad to tb. lIorth ( ... But .ad RiIlU •• 1980). but are too 
tbill In 8UCb of tb. _p area to ba .Ilbdlnd.d. Total tbielm ... 
ju.t .""theut of Arr .... bead ra .. 11 320 • 
U1IOSll S1IALZ (IIIDDlZ OIDOVICUII)-Tbill-baddad. foa.Ulfaroua .hely 
u...to ... btarbaddad vitb U •• U •• pbyl11tie. derk-brOVll to 
01110 •• bal. . ~leally 11 a alopa-foraina ""It. aad t."de to 
ba poorly upo.ad. Ia,lonal tblck ..... 11 about ISO. 
rD.L'IIU FOJKAnOIl (LOIID OIDOVlCUII)-lIItarbadd.d thi .... b.dded. 
ladl)' aray 11 ... toa. aad poorly upo • ..s Ilop.-forai", y.llov-
aray .bal. . TIl. la-.to". 11 e-.>ly all 1otraforaatlonal 
eo",l_erat. of flat pebbla. of .aMy u...ton. 10 • Unar 
_tdx. Oaly fallitad •• etlo ... 300 • tblcl< .ra ."poa.d 
BOOS! LDI!STOQ (LOIn OIllOvtCUII)--(;ray ... 411 ...... to tbick-ba&dad. 
tln.-irain.d H .. lto ... that he •• per .. chert .nd blocla.tle 
bade. 100. tb1ck 
IIOTCII PLU: FOIIlIA%IOII (LOI/!Il OIlDOVlCUlll .un> tlPPEIl CAI(IUAII)--<lDly • 
penial a.etion of 11pt- to .. d1 __ aray dolOlllta npoaad 
PALEOZOIC J.OCXS UllDIVlDll>-Lo .. Uy brecciatad aad .UieHled. 
'o .. ibly of Duon!aa or Mi.I1 .. lppian II. 
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IIOUJLI STIIJt:'tIJUL PLUUUS 
TIl. rocka to tb. St .. aboat _ . taia aad libl. Sprina qllA4ranal •• r.n.cr 
tbr .. apllodaa of dafor.aUoa: (1) tbna.ti"l .ad .tt ..... tloa of 'al.oaole 
1lII1t1 pru_bly clurina the Lata Cr.tlc.oua a. doc_otad la ar ... to the 
nonb (Rlntn. 1978; But aad Rlna •• 1980); (2) caldera aubald.ne. 
.eeoapaoyln •• n .... lo" of tb. Wab Wah Spria,. TIltf " ..... r of the Neadl .. "III. 
'o ... Hon clurl", 011,0"'" ta- about 30 •• y. aao. foU ..... d by r •• llr,.lIt 
doalna apper.ntly within 2 .n11oa y .. ra; (3) Kioe.na block fallltina aad 
tUtl",. The ... tura of the 01 'oc ........ atl ara obacur.d by Mioc.n ..... lcani .. 
aad tactonl... TIl. _tly IlJIdaforaad 12 .... y.-old rhyoUta n ..... of St ... boat 
"""nuln r .. t ""coofor.ably 011 tUtad .ad eroded oldar IlJIlti. 
Iadiaa P .. l< Caldera 
TIl. Indiall Peak caldera 11 a .. jor col lap ••• tnaetllra thet fo ... d dIlrlna 
anaptlon of the V.h V.b Spria,. Tuff " .. bar 30 •• y •• ,0. It 11 cl .. rly 
upo.ed 111 the Kiaen Cobia Vub. lIIlclr.horn Sprlna. aad Plato Sprl", 
qllA4raaci" to the north (lIe.t aile! othera. 1979; Grant and But. 1979). but 11 
ao.Uy co"c.al.d ba .... tb ,000naer "ioeOlle ""lcanic rock •• Ile! Quatarnary 
alilln ... 111 tba Sta..boat "OIlJItaln aad Ilbl. Sprina qudr.aci", Oalqul ...... l 
ealdara fUl lIDit. balonal", to tbe Vab Vah Sprin,. _bar (T_l .ad T"b) ara 
npoead 1n tb. non_t pert of tb ... p are.. !Jrpoeur •• of tb. V.b Vab 
Sprl",. t'.-bar arowod lI1bla Spr1na are of tb. 11tb1c ... It (t'mIl) . _lnly In 
fault alle ... aad ao braccia (Tub) 11 ."po •• d. The Vah Vlb Sprina. b.ra 
appe.ra to ba only a _drad _tara or .0 tblck e..pared to a aore ao ... l 
tbickaa •• witbin the calwra of a Ir.U .... t.r .>r aora. CoGc:dnbly. tbll 
abno ... Uy thla Vab Vab Sprlna. Utblc tuff could he ... ac~tad ouulda tb. 
ealdea whar. there were no topo,rapbie r •• traint. to cau •• pudd11na. 
Uta""lthaly. tha •• Gpoallr .. _y ba only the top of a ... ry tb1ck •• ctieo of 
13 
tM _1t .Dd tM .pat1ally .. ..,chted .. ..,... ...... of laulaat. De.ert PorsaUoo 
(T.) eould repr ... ot laad.ltd .... ~u withi,. tM wab wab Spd .... unit •• uch •• 
oc ..... DOnb of Iadi ... P •• la thol lU ... n Cabl0 V .. b quadr .... l. (leet .Dd 
otMn. 1979). '10 tba un la tb .... tera part of tb. adjacaat Mountalo 
Sprl,. P •• q ... dr .... la. UJ'O.ed V.b lI.h Sprl ... Kabar rock. balo .... 0Uraly to 
tba ~1tb1e .... ttlow IID1t. but the poaltloa of tM .tructlll'al ra of the 
calder. baa Dot ""aa located doaaly " ad could U. dth.r ... t or .... t of the 
....... "re •• t libl. Spd.... The b .. t 10dir.ct ... ld.oc. of tb. poaltloa of the 
ellder. -rJia c .... fr .. o,J'Oo1 ... dip. 10 tb. cap.cUoa foU.too f orst .... 0 
uUfo .. 1.a the Lund Tllff Kabar (Tol) 10 •• eo. 9 .Dd 16 one ail . ... t of 
1I1bla Spd,.. til ... dip. _y rallect eap.cUoa O'Oar • burled topolUpblc 
proe ... ne •• poao1bly th. tOJ'Ocraphlc wll of tb. caleler •• or of 10t.,..100 to 
.ballow la ... la of 1U0ea .... Wcic _1_. alOlll thol .truetlll'al _raln. 
Altb .... '" calcian f Ul capo.eeI of tb. wab wab Spd .... Kubar (Tawl .nel 
Tnb) 11 .trueturally .ocI tOJ'Ocr.phically Mah fr .. tb. St ... boat Mountain 
quaelra ... l. northwarel fur 16 ail .. to lodi.o '... tb ..... ct u_ of thi. 
uplitt 11 uncandr . In th ... clal of S .. lth aod BaU.y (1968), ... uraeot 
upllft of tbe ealclara' floor ocelli" '000 altar .ubdclaoc.. 10 tb. Clotral pan 
of tb. Staaaboat Kounulo q ... elr .... l •• tb. _Uc _ber of tbe forsaUoo of 
lla"" 1faah (n.) ..... clapoalteel ellractly 00 tbe lithic lotracalclar. IID1t of th. 
V.b lI.b 5priq. Tuff "-bar tbet 10 parbap .... orclar of _ .... lruc1. tb1lu>ar than 
to tb. oorth 10 tb •• 1oto Spd ... quadr .... l. (Cr.ot .oel laat. 1979); tbia 
....... ta cooaU.r.bla .roaloo bafora the _fic ..-.bar .... clapoalteel. Locally 
10 tbe c.otral part of th. St .. lIboat _Uio quad ..... l. tber. are thl0 
elepodt. of thol tuff of Iy.n Sprl ... (Tr) 00 calclara Ull tbet .r. cappad by 
tb. LUlld _bar (ToI). or .la. tbe LUIId 11 •• dlr.ctly 00 fill; tbe •• r.1aUoo. 
....... t. but do Dot prO'Ol. "pllft of tb. calder. fUl bad occuneel prlo~ to 
cIa_1Uon of tbe LUlIe! Tuff IInNr thet .......... of 28 ... y. Tha tuff of 
lyao Spd ... (Tr) 10 tbl~.kar to tb ...... tbaaat aod •• padally to tbe DOrt ..... t 
wbich ~eI ba _cted l z tbe con of tb. n.ur .. ot uplift lay to tbe oonh 
aocl _.t of tb. StaUlboat KOUIItdo quadra ... l •• 
10 the ..... tba .. t.ro part of tba St ... boat Koo>.1taln quaelr .... ! •• ocI th • 
• outb.ro 11bl. Spd ... quadn ... le t holr. ia • r_rkably tblc1t ••• tlon. oftr 
4 ka. of J'O.t~lder.-fUl rock. balOll the _Hc nOlI _bar (T"oe) tbat 1. 
.... otlally .ba • . ot 10 tb ... otrll .ocI oortbva.t.ra par .. of tb. St.UIboat 
Kountaio quadraoela ( ... croa.-a.ctioa II'). Tb1. tblc1t ••• Uon plu. the 
rbJOltt l c tuffa (Tt) .ad the ..t I c flOll ..-.bar (n.) be ... ba.o tilteel to tb. 
.outbaut alool • J'O.tu1ated coneaalael Kloc.oa fault ( ... balOll) . TIIa J'O"-
calcian-fill IID1ta tblcuo abruptly .outbe •• t of • oort ..... t-atrlU ... fault 
oooe alo ... vblch thol la.t ..... _ot elroppael tb. oortlNe.t del. dOllD. _ ... r. 
prlor to e!.~ltlon of th •• boor.ally tblclt .a.tloa , tholra ... t be ... ba.o 
co ... Un.bla eliaplac_ot 10 tb. o,_lt •• ea .. alo .... pracunor f.ult oooa 
10 .bout the •• _ place. It 10 IIDe.nalo vb.tber thl. 011aoc .... f.ultl ... va. 
•• ..,d.ted 10 ...- vay witb r •• ur,."". of th. I"ell .n .aaIt calel.r. or witb 
calel .... ubal.clauc •• ccapaDJ1 ... ."t.,..loo of thol _luaioou. LuDcI TIlff Kabar. 
'OI.1bla S .... rc. Calder. for ebe 1 ... PorsaUoo 
loclta ... itlleel to tb. h_ roraUoa capo ..... cUoo .t l ... t aoo • 
tbiclt ju.t DOnb of 11 .... 0 Lisa lI .. b 10 tb ...... tlNeat coroer of tba quadr .... l. 
.Dd tbeo tbio .bruptly to .. 11ttl ... 80 • fertholr oortb. A ... d.ry of 
utru.t... rocita wi th .pan. pbeooc:ry.ta of plal1.ocla •• &Del pyrDDDa aalr.. up 
tb.1a MCUO". lolt DOly the uppar part be ••• b-flow tuff CJ1'lcal of tb. hoa 
,"0 10 .arr_di,. u.... laddeel ... lcaDic .ancI.t ...... withio thol thiclt 
MctioO occur alo ... tbe "-clary of MC •• 12 .Dd 13. T. 32 s •• I. 11 II. til. 
tb1cltaDad pU. of I_UIta rocita ....... ta •• cuaUattoo 10 • auba1clt ... caldera 
.ee .. paayl ... tbelr atnal1oo. _ .. ar. tber •• n ... lat.ra1 ... 1ad breect .. 
that could .... U •• t en.llU ... of tb. topolr.pble wall of .uch • cald.ra. 
10Wll.r lUoea ... rocka .ad Quunaa.,. allurl_ eoocaal thia po.dbla calder. to 
tbe .outh aDd _It .od aka iDurpnt.tloo difficult. 
lUoe .... fa..lU ... 
The .. ortbe.t-cnodiol I1b1l Sprt ... f • ..lt &0 ... iD tha .outh ... ura part of 
tb. _p .r .. loc.all .. d _jor di.pae_nt .ad ••• oct.tad lIydrotbe .... l 
alur.cloo that lowhad _t of tb. -.olcall1e roc:Jr. lIIl1u. Mo .. _ot aloq tbe 
&0". f ..... d .... two'" of bonts .ad ar.be ..... ad locally produe.d .ufftd."t 
topoar.phle oU •• t to re.ult 10 local d.brlo .Ud ... 0011 ••• 0 .. lood.Ud. oDd 
Hurta! de_Its (Tlf). TIIo h..ltl dip ot.oply .ad .ppear to ha .. o had 
prodow1 ... ot dip ... Up offa.t; tho lot.n ..... _"t. b ........ r ..... lorloly .tr11ta-
• Up ... -.. "" _ay U'poouroo of fo.ut .orf.eo. vith oobhori&ootal 
oUelta ... 1d... IIothlq 10 tbo pettora of _p uo1t •• bovo .. or. hellcato. that 
tb. prl .. clpal dl.plo~nt iD tb. &ooe 10 .trtlta .Up. 
A oortb-trooeliq ... rtleal f • ..lt vlth oppereot loft-lateral atrllu.-.Up 
elloploe_"t 1100 ju.t _.t of lull Vallay. 
A .. jor fault. offaot dOllD to tbe oorth .... t •• ppearo to oailt beo .. th tho 
rllyoUt1c roc:Jr.o 1 .. th. ooutll-<:ontral part of th. _p .r... Coocolnbly. It 
t'\Ul8 fr .. tha rtc1ll1ty of r.e. ODd lIuat.q Sprtop aloq tho .outh ad .. of tbe 
_p or .... ortbuatvorel 10 that It pa .... our Typhole1 Sprl.... Tbi. po.t..totad 
f.ult vould .eeOUllt for th. r.petlt100 of th. poot-Tr uIl1ta bet .... n IIU.on 
Coayon aDd tbe 11blo Spr1q fault &0'" ..... 11 .. tbelr .outh ... t dip. 
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